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WHAT WE KNOW ABOUT MINNESOTA'S FIRST ENDANGERED
FISH SPECIES: THE TOPEKA SHINER
]AY

T. HATCH

GENERAL COllEGE AND ]AMES FORD BELL MUSEUM OF NATURAL HISTORY
UNIVERSITY OF MINNESOTA, MINNEAPOUS, MN

ABSTRACT
The Topeka shiner, Notropis topeka, is the first of Minnesota's native ichthyofauna to be classified as federally endangered. The
species is in serious decline in Kansas, Missouri, Nebraska and Iowa but is far more common in Minnesota than once was thought.
At present, it is known from 89 sites in 17 streams of the Missouri River Drainage. Topeka shiners are multiple-clutch spawning
nest associates of sunfishes and reproduce over an eight- to ten-week period between late May and early August. Mean clutch size
is 261 to 284. Longevity is three years. Males grow faster than females, reaching longer mean total lengths at age I and II. Topeka
shiners feed on a large variety of food items from at least three trophic levels and function both as benthic and nektonic feeders.
What makes Minnesota populations different from those to the south is their use of off-channel oxbows and excavated pools, which
they use in conjunction with low-gradient, sediment-loaded streams. I hypothesize these habitats are crucial to the long-term
survival of this species and conclude that maintaining these habitats should be a high priority in southwestern Minnesota.

INTRODUCTION

The Topeka shiner, Notropis topeka (Gilbert, 1884),
is one of Minnesota's most unusual native minnows
(Cyprinidae: Cypriniformes). It is one of three native
fish species restricted to the Missouri River drainage in
the southwestern part of the state (the other two are
the red shiner, Cyprinella lutrensis, and the plains
topminnow, Fundulus sciadicus) and, until recently,
was considered one of our rarest (Underhill, 1989).
The Topeka shiner is small, usually < 75 mm total
length (TL), but stout and moderately slab-sided with
a moderate-sized head and short snout. Its back is
olive-yellow to straw colored with distinctive thick,
dark black outlines around each of its scales. Its lateral
band is dark and prominent on the caudal peduncle
but becomes less distinct anterior to the dorsal fin
origin. The sides of juveniles, females, and nonbreeding males are generally silvery and the belly is
silvery white. Besides its distinctive head and snout
shape and its dorsal scale outline, its most diagnostic
feature in Minnesota is the distinct, black triangular to
V-shaped mark at the base of its tail, which occurs in
about 97% of all individuals. Breeding males are
impressively handsome and easy to identify with their
combination of brilliant red-orange fins, coppery head
and anterior body, and black caudal triangle. On 14
January 1999, the Topeka shiner became the state of
Minnesota's first federally endangered fish species.
Although its listing had been anticipated by
ichthyologists and regulators for several years, the final
rule published in the Federal Register in December
1998 has fueled a wide-ranging discussion of its
biology and ecological requirements that has resulted
in misunderstandings of the state of knowledge of this
species. The objective of this paper is to provide a
Vol. 65, No. 1, 2001

carefully documented account of what we know about
the distribution and natural history of this species
outside of Minnesota and to compare and contrast that
with preliminary findings within the state. I hope to
alleviate some of the confusion and misunderstanding
or, at the very least, concentrate it in a single
document that can be of use to those struggling to
make decisions regarding the protection of this animal.
DISTRIBUTION

Historically, the Topeka shiner occupied roughly
175 low-order, prairie streams in the Great Plains of
South Dakota (Bailey and Allum, 1962; Nickum and
Sinning, 1971; Elsen, 1977; Owen et al. , 1981),
Minnesota (Eddy and Underhill, 1974; Anderson et al. ,
1977; Dahle and Hatch, 1999), Nebraska (Bailey and
Allum, 1962; Michl and Peters, 1993), Iowa (Harlan et
al. , 1987), Kansas (Cross, 1967; Kerns and Leon, 1982;
Cross and Collins, 1995), and Missouri (Gelwicks and
Bruenderman, 1996; Hrabik, 1996; Pflieger, 1997).
Today, it is absent from many of those streams and
occurs at only 20% of its historic sites (Tabor, 1998).
The species clearly is on the decline in Kansas,
Missouri, Nebraska and Iowa, but it may be holding its
own in South Dakota and Minnesota.
In Minnesota, the Topeka shiner occurs only in the
southwestern comer of the state (Figure 1). It was first
collected in 1939 from the Rock River, Rock County. A
second Rock River site was discovered in 1947.
Professor James C. Underhill located another two sites
in the Rock River drainage during his surveys of 1954
and 1955 (Underhill, 195.7). The Bell Museum/
Minnesota Department of Natural Resources surveys of
1973 and 1974 added 18 new locations to the record,
including six from tributaries to the Big Sioux River
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that drain westvvard into South Dakota (incorrectly
reported as 17 locations in Anderson et al., 1977).
Surveys from 1984 through 1988 added another 11
sites to the record, bringing the total to 33 sites in 9
streams. Our recent survey work found Topeka shiners
at 22 of the 33 historic sites and added 68 new sites in
a total of 17 streams, suggesting that the species is far
more common in Minnesota than once was thought
(Table 1).
There are two other possible records from
Minnesota. One is in Okabena Lake, Nobles County,
july 1947. However, the specimen was not verified
and is no longer extant. In 1998, I sampled intensively
at 25 stations from the headwaters of Okabena Creek
down into Lake Okabena, but was unable to find

Topeka shiners. The other record is based on an 189C
collection made by Seth Meek in the Cedar River nea:
Austin. In what was apparently a personal communication to Samuel Eddy, Carl Hubbs indicated he ha
identified Topeka shiners from that collection (Eddy
and Underhill, 1974). Unfortunately, none of these
specimens, nor those collected by Meek from the
Cedar River in Iowa, appear to be extant. Intensive
sampling in the Minnesota portion of the Cedar River
from 1953 to 1973 produced no further specimens
(Eddy and Underhill , 1974). Likewise, surveys
conducted during the past rnrenty years in this
drainage have produced no Topeka shiners (K.
Schmidt, pers. comm.).

TABLE 1. SUMMARY OF SURVEYS FOR TOPEKA SHINERS IN THE MISSOURI RIVER
DRAINAGE OF SOUTHWESTERN MINNESOTA, MAY 1997 THROUGH jUNE 2000.

Drainage/Stream

New sites
Number
Topeka
sampled
present

Rock River drainage
Ash Creek
Cham.pepedan Creek
Chanarambie Creek
Elk Creek
Kanaranzi Creek
Ladd's Pond
Little Rock River
Mound Creek
Mud Creek
Norwegian Creek
Popular Creek

Historical sites
Number
Topeka
sampled
present

Percentage

occurrence

2

1

50

11
4
11
11

5
0
8
3

45

1
6
1
4
3
6

1a

3

2

29
73
35
NAb
43
33

6

3

2
0
0
0
6
0

1
2

1

14

13
25

11
18

3
0
1
0
1

4

1

31
0

1

0

11

4

1
2

1
2

1

0
0
100
NAb
66
52

subtotal

1
25
86

Big Sioux drainage
Beaver Creek
Blood Run
Flandreau Creek
Four-mile Creek
Little Beaver Creek
Medary Creek
Pipestone Creek
Split Rock Creek
Spring Creek
Springwater Creek
Willow Creek

9
1
8
1
2
5
11
15
3
3
4

Subtotal

62

27

8

4

44

148

67

33

22

49

Rock County Park Pond
Rock River

Totals

40

8
8
0
1
1

0
50
83
77
53
0
33
25

a Not tallied as a separate stream occurrence
b

40

NA, percentage occurrence not reported
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Figure 1. Location of streams in southwestern Minnesota
inhabited by Topeka shiners, 1997-2000. BR = Blood
Run, 4-M = Four-mile Creek. Epithets of "river" or "creek"
are given in Table 1.

HABITAT

One of the earliest descriptions of Topeka shiner
habitat appeared in Evermann and Cox 0896:403),
who reported taking the species in "pond-like, isolated
portions of streams which dry up in parts of their
course during dry weather." They characterized the
ponds as clear and cool with spring seeps, "an
abundance of water vegetation", and "mostly soft
mud" bottoms. There were no other detailed
descriptions until that of Minckley and Cross
0 959:211-212), who studied the species in eastern
Kansas. They found Topeka shiners "almost
exclusively in quiet, open pools of small, clear streams
that drain upland prairies." The streams typically were
"a series of large pools (up to 100 feet in length and
more than 2 feet in depth) connected by short riffles
and smaller pools; their flow [was] usually less than
five cubic feet per second", and their bottoms were
~predominantly gravel, with some rubble and sand."
Some of the largest pools had bottoms of "bedrock or
clay hardpan, overlain by a thin layer of silt." They
noted that "[i]n summer, the pools often develop
Vol. 65, No. 1, 2001

plankton blooms, but rooted aquatic vegetation is
uncommon." This species occupied "riffles only when
. . . exceptionally abundant" and was "rarely found in
streams that maintain a continuously strong flow" and
was "not found in streams that are muddy and highly
intermittent." However, "many of the streams . ..
approach intermittency in summer" but the "pools are
maintained at fairly stable levels by percolation
through the gravel or by springs." Cross 0967:130)
largely reiterated the above and added that "[p]robably
many western streams provided this kind of habitat
prior to plowing of the prairie sod."
Pflieger 0971 and 1975) confirmed similar habitat
characteristics for populations in Missouri. More
recently he asserted, "The less-intensive agriculture in
the watersheds of these creeks [in which Topeka
shiners still occur] results in lower rates of
sedimentation, and their high gradients result in a
greater capacity for transporting silt, thus maintaining
the largely silt-free pool habitats preferred by this
minnow," (Pflieger 1997:181).
While such habitats may be preferred by this
species and apparently were typical of Kansas and
Missouri populations, we now know that, in the
northwestern portion of its range, Topeka shiners
commonly occur in low-gradient, periodically turbid
streams whose sand, gravel or rubble bottoms are
covered by five em or more of silt and detritus (Elsen,
1977; Michl and Peters, 1993; the current study).
Further, we have discovered that Topeka shiners often
are far more abundant in off-channel oxbows and
excavated pools than they are in main channel pools
and runs (Table 2). These preliminary findings result
from an a posteriori analysis of catches whose efforts
were not systematically measured but were skewed
strongly toward main channel habitats. While these
results must be viewed as qualitative, the differences
between off-channel and main channel relative
abundance are probably conservative. Preliminary
sampling in similar habitats in northwestern Iowa has
produced similar results (B. W. Menzel, pers. comm.).
These off-channel habitats are more than just highflow traps or low-flow refuges. In 1998 Topeka shiners
spawned in two that were seasonally connected and
disconnected several times and juveniles survived, at
least to the following spring. We also discovered a
totally landlocked population that successfully
spawned in 1997 and 1998 in a pond constructed in
1992. The pond is approximately 0.15 ha and has a
maximum depth of 2.8 m. Although no fish species
other than goldfish ( Carassius auratus) had been
intentionally introduced, we found common shiners
(Luxilus cornutus), fathead minnows (Pimephales
promelas), sand shiners (Notropis ludibundus), white
suckers ( Catostomus commersom), green sunfish
(Lepomis cyanellus), and orangespotted sunfish (L.
humilis) inhabiting the pond. Late in 1998, we

41

Research Papers
TABLE 2.

NUMBERS OF TOPEKA SHINER OCCURRENCES AND OF INDIVIDUALS CAPTURED
(CATCH) IN DIFFERENT HABITATS SAMPLED IN SOUTHWESTERN MINNESOTA
STREAMS,

1997-1998.
In-channel habitat

Off-channel habitat
bridge
scour
pool

backwater
pool

fast

slow

riffle

run

run

7
0
0

3
0

12
1

11

10

43

2

2

7

0

3

3

4
13

19

0
0

14

14
0
0

27

15
2
5

20
12

90
23

4
3

106

148

101

bend
pool

total

oxbow
pool

scour
pool

pool!
pond

1
1

2
2
56

1
1

6

11

69

5
3
288

2
2
102

12

total

1221
Number of sites
Occurrence
Catch

2

4

l.22.a
Number of sites
Occurrence
Catch

0

0

9

37

collected several young-of-the-year largemouth bass
(Micropterus salmoides) and by late summer 1999 were
unable to find Topeka shiners. Typically, we do not
find large piscivores in off-channel habitats inhabited
by Topeka shiners.
REPRODUCTION

Harlan et al. (1987) reported that Topeka shiners
spawn from late June to August in Iowa and Cross and
Collins 0995) indicated the same for Kansas
populations. Based on an analysis of seasonal changes
in gonadosomatic index (ratio of gonad mass to
somatic body mass), Kerns (1983) delimited the Butler
Co., Kansas, breeding season as late May through July.
Pflieger 0997) reported the same season for Missouri
populations. Despite the more northern location of our
populations, studies of seasonal ovarian development
have shown spawning seasons of early June to early
August in 1997 and mid-May to the end of July in 1998.
In both years, spawning start-up corresponded to
water temperatures of 22'C, the same early spawning
temperatures found by Kerns 0983). In 1997,
spawning continued during a period when water
temperatures reached 3l"C. Working with captive
Topekas from Minnesota, Katula 0998) induced
spawning by slowly increasing water temperatures
from 21.1 to 24.4'C in one instance and from 22.2 to
25.6'C in another.
Observations by Kerns 0983) and Pflieger 0997)
indicated that Topeka shiners are nest associates of
green sunfish (Lepomis cyanellus ) and orangespotted
sunfish (L. bumilis). Both authors report male Topeka
shiners defending small territories ( <0.25 m2) near the
sunfish nests. Katula 0998) noted aggressive defense
of territory in his captive shiners. A male would chase
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1

1
238

9
729

females as well as other males. Only persistent females
elicited spawning behavior from the territorial male.
Katula describes the spawning act as head to head,
upright spawning in midwater. "Several eggs" were
spawned during each of two to four brief sessions.
Our observations overlap those above. We have
collected or observed breeding males or females
above silt-covered rubble, boulder, and concrete riprap substrates at the margins of scour pools and slow
runs. In 41 of 44 collections in 1997 and 1998, we
captured breeding male orangespotted or green
sunfish along with the breeding Topeka shiners. On
five occasions at two locations, we observed male
Topeka shiners defending territories in or near sunfish
nests. Males swam in small circles aggressively chasing
conspecific males that entered or came near the
territory. Females entered the territories slowly and
were tolerated for only a minute or two before being
chased. As far as I am aware, Katula 0998) provides
the only observations of the spawning act itself.
Katula 0998) also provides the only information
regarding embryonic and larval development. He
reported an incubation period of five days at 22.2"C.
Four days later, free-swimming larvae were observed.
Feeding commenced soon afterward. We have not yet
completed our meristic and morphometric studies of
larvae sent to us by Katula, but they belong to the
flattened eye, scattered gut melanophore group
described by Fuiman et al. 0983).
Cross 0967) and Pflieger 0997) reported Topeka
shiners reached sexual maturity during their second
summer of life. However, the work of Kerns 0983)
suggests size rather than age is probably the
determining factor. Kerns found that males smaller
than 47 mm TL were never mature nor were females
smaller than 40 mm TL. The smallest mature female we

journal of the Minnesota Academy of Science

Research Papers
have found thus far (N = 103) was 40.0 mm TL or 34.1
mm standard length (SL). The smallest mature male (N
= 95) was 48.8 mm TI or 39.5 mm SL.
Our reproductive studies are ongoing. Nevertheless, we can show that Topeka shiners are multipleclutch spawners (i.e., they produce successive groups
or clutches of ova, each of which is spawned at
different times during a spawning season). We
followed the methods of Heins and Rabito (1986) and
produced ova size frequency distributions for two
females (Figure 2). Both females were captured in
Mound Creek in 1997, one near the beginning of the
spawning season (9 June) and the other near the end
of the spawning season (5 August). The size
distributions of ova in both females are consistent with
the pattern for individual Notropis leedsi, which Heins
and Rabito (1986) have shown experimentally is
indicative of multiple-clutch spawners. In our
distributions, ova from 0.76 to 0.99 mm represent
maturing clutches, while ova larger than 0.99 are ripe
ova left behind from the previous clutch.
Our preliminary examination of seasonal ovarian
development is also consistent with the multiple-clutch
pattern in Notropis as described by Heins 0990) (Table
3). Reproductive condition of a specimen was
determined to be latent (LA), early maturing (EM), late
maturing (LM), mature (MA), ripening (MR) or ripe
(RE) following the ovarian development criteria of
Heins and Rabito (1986) and Heins and Baker (1993).
The sample size is not large, but it is clear that females
were found in a variety of yolk-loading stages from
early June through early August. Mature and ripening
individuals were producing mature clutches at a time
when they possessed many immature ova. All of these
individuals would show ova size distributions like
those in Figure 2.
Our preliminary clutch size results show consistent
seasonal means of 261-284 mature ova (Table 3). The
only other fecundity estimates are those of Kerns
(1983), who reported an average of 356 mature ova
from 1-year-olds and 819 from 2-year olds, with a
range of 140-1712 (total N = 32). At this time we do
not know if clutch sizes are truly smaller in Minnesota
populations or if our counting methods, which follow
Heins and Rabito (1986), are more conservative. So far,
we have not found strong relationships between clutch
size and body size of the females, in contrast to the
findings of Kerns 0983). Our 1998 data, not yet
analyzed, will more than double our sample size, thus
increasing our ability to detect significant relationships
beteen clutch size and body size.
GROWfH AND MORTALITY

Like many of our native minnows, Topeka shiners
are short-lived, living for a maximum of 3 years (Kerns,
1983; Cross and Collins, 1995; Pflieger, 1997). Age
Vol. 65, No. 1, 2001

composition of a random subsample of specimens
collected by Minckley and Cross 0959) in October
1956 was 75.8% age class 0 0956 cohort), 19.7% age
class I (1955 cohort), and 4.5% age class II 0954
cohort). Age composition for a set of 3 quantitative
samples taken by Kerns 0983) in winter, spring and
fall 1980 was 90.0%, 9.8% and 0.2% for age classes 0,
I, and II, respectively. Our preliminary inspection of
131 specimens from 1997 suggests similar steep
mortality rates between age classes. So far, we have
not found fish older than 28 months, using June as
month one.
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Figure 2. Distributions of ovum diameters measured in
two female Topeka shiners captured in 1997 from
Mound Creek, Rock County, MN. All ova 2: 0.30 mm
diameter were measured to the nearest 0.076 mm with
an ocular micrometer. Distributions are in increments of
0.076 mm. Panel A is from a 57.2 mm total length female
captured 9 June; panel B is from a 46.0 female captured
5 August.

In October 1956, Minckley and Cross 0959)
collected 772 Topeka shiners near Manhattan, Kansas.
Based on a randomly determined subsample of 66,
they reported average TLs of 28, 48, 58 mm for class
0, I and II fish . They did not differentiate between
sexes. Cross (1967), referring to the same collection
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TABLE

3. SEASONAL PERCENTAGE OVARIAN CONDITION AND CLUTCH SIZE OF TOPEKA
SHINERS COLLECTED FROM THE ROCK RIVER DRAINAGE IN MINNESOTA,

MAY-OCT, 1997.
Collection date

LA

Qvarian CQnditiQn (~)'
EM
LM
MA
MR

18May
8-9 June
26June
5 July
5 August
31 October

80

20

25
33
100

75
14

40
23

60
54

24

29

23

Total number of fish
& overall clutch size

Clutch sizeb
N
6
15
13
8
21
13
76

Mean

Range

N

284
256

90-437
101 -395

9
10

261

125- 381

6

267

90 - 437

25

Data for ovarian condition represent % ova in each condition using criteria of Heins and Rabito (1986) and Heins and
Baker (1993): LA, latent; EM, early maturing; LM, late maturing; MA, mature; and MR, ripening.
b Outch size reflects total number of mature ova of MA and MR individuals
a

but using all 772 specimens, reported averages of 30,
43 and 55 mm TL for the same age groups. Working
with a population about 110 km south of the Minckley
and Cross site, Kerns (1983) reported mean TLs of 35.5
and 51.2 mm, respectively, for class 0 and I fish
collected in October 1980. He also reported mean SLs
of 34.6, 42.5, 53.2 rom for 12-month old, 24-month old,
and 36-month old fish taken from the same site in May
1981. Kerns did not give sample sizes for these
calculations, but he collected over 1000 specimens
altogether. He reported a variety of other growth
measurements, some of which differentiate between
sexes. These measurements suggest that males grow
more rapidly than females and reach a larger
maximum size, a finding noted by Pflieger (1997). Our
1997 data set is very small, but it suggests that
Minnesota Topeka shiners may reach larger sizes at
age than either of the Kansas populations, with males
reaching larger sizes than females . One year old males
collected 18 May to 9 June averaged 48.5 rom TL (38.5
SL, N = 22) and two-year-olds averaged 60.0 TL (48.5
rom SL, N = 9). Females collected during the same time
period averaged 46.3 mm TL (36.8 SL, N = 16) and 56.1
rom TL (45.1 mm SL, N = 6), respectively. The largest
male measured throughout 1997 was 66.8 mm TL (N =
53), while the largest female was 58.1 rom TL (N = 77).
FooD

At present, there are no published food studies of
this species. Churchill and Over (1933 :53)
characterized the diet as "[v)egetation and small insects
and their larvae. " Pflieger (1975:161 and 1997:181)
stated that the species is "probably carnivorous", while
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Cross and Collins (1995:100) reported the diet as
consisting of "midge larvae and other aquatic insects,
plus other small organisms, most of which are found
on stream bonoms." Kerns (1983:8) indicated that adult
Topeka shiners "spent much of the day ingesting food
from the substrate" and suggested that the species
functioned as a diurnal benthic feeder. Tabor (1997
and 1998) confirmed Kern's findings , but also cited a
Missouri Department of Conservation document by
Pflieger that characterized Topeka shiners as
"necktonic insectivores". Tabor further noted that
microcrustaceans sometimes contributed significantly
to its diet.
In a preliminary 1997 study of Minnesota
populations, we examined the total gut contents of 65
Topeka shiners collected from four sites in the Rock
River drainage (Hatch and Besaw, in press). Three fish
had empty guts, while the remaining 63 fish consumed
25 different categories of food items. Immature aquatic
insects were the most frequently consumed items
(72%), but algae and vascular plant maner (38%), a
variety of microcrustaceans (23%), a variety of other
invertebrates (15%), and even larval fishes (consumed
by two fish) also were part of the diet. The study very
clearly demonstrated that Minnesota Topeka shiners
are omnivores and feed from at least three trophic
levels, functioning both as benthic and nektonic
feeders.
WHY

HAs THE

ToPEKA SmNER DECLINED?

We do not know the specific causes of the Topeka
shiner's decline, but we can suggest some likely ones.
Cross and Moss (1987) attributed the general decline of
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several prame species to the "unstable water levels,
loss of aquatic vegetation, and increasing temperatures
and turbidity" resulting from agricultural development
of the Great Plains. We know that accelerated erosion
has added a larger and more continuous sediment load
to most prairie streams than they experienced when
bison were the chief contributor to sediment loading.
Menzel et al. (1984) presented data that suggest
present-day prairie-agricultural streams in Iowa carry
sediment loads at least an order of magnitude higher
than in pre-agricultural times. Siltation from these
loads probably has reduced the amount of optimal
spawning habitat for the Topeka shiner. It is possible
that its association with sunfish is a recent (last 150
years) response to heavy siltation, since sunfish are
capable of clearing sediments from gravel and rubble.
By covering gravel and rubble, siltation can also
reduce production of a variety of benthic
macroinvertebrates, many of which are included in the
Topeka shiner's diet. Lastly, turbid water can interfere
with sight-feeding, especially when microcrustaceans
are the prey. Turbidity greatly reduces reactive
distance, which can reduce feeding efficiency and
cause a shift in prey selection (Vinyard and O'Brien,
1976).
We also know that hydrologic regimes of small
streams and creeks in the Great Plains have been
altered greatly. Removal of the prairie sod, conversion
of wetlands, tiling of agricultural fields, and stream
channelization all contribute to unnatural periods of
flooding and stream intermittency. Modem irrigation
practices have · combined with the above to lower the
water table in many parts of the Great Plains. These
hydrologic alterations have changed the seasonal
dynamics of pools and off-channel habitats. In preagricultural times, these habitats were maintained by
groundwater percolation and, .presumably, Topeka
shiners adapted to this type of hydrologic regime (see
Minckley and Cross 1959). Today these pools more
often dry up or become anoxic, a condition
exacerbated by high nutrient runoff. Kerns (1983:7-8)
noted "high mortality" of Topeka shiners in Kansas
from just these conditions, despite this species'
exceptional "drought resistance."
Further, there is growing evidence that, at least in
Kansas and Missouri, the introduction of exotic
predators is having a strong negative impact on
Topeka shiners. Largemouth bass have been
introduced into hundreds of impoundments
constructed on small prairie streams over the past 50
years. Recent surveys in Kansas and Missouri have
revealed that very few historic sites that now harbor
resident largemouth bass populations still support
Topeka shiners (H. A. Kerns and V. M. Tabor, pers.
comm.). In a preliminary logit analysis, Guy and
Whiles (1999) found that Topeka shiner presence was
negatively associated with the presence of largemouth
Vol. 65, No. 1, 2001

bass. As noted above, our landlocked population was
lost very quickly once largemouth bass were
introduced to the pond.
So, why have Topeka shiners in Minnesota not
shown the same kind of decline as they have in Iowa,
Kansas and Missouri? Again, we do not know for sure.
Water quality in streams of southwestern Minnesota
probably is comparable to that in the streams of
Kansas and Missouri. Sediment and nutrient loading
are high in both regions. Both regions suffer from
changed hydrologic regimes. The natural history of
northern and southern populations is similar. What is
different? In southwestern Minnesota, most low-order
streams continue their natural meander and, as a
result, have a large amount of off-channel habitat of
suitable depth, volume and substrate. In the heavily
channelized streams of Kansas and Missouri, suitable
off-channel habitat is virtually non-existent.
Additionally, the Minnesota streams have very few
impoundments and, therefore, very few largemouth
bass populations. Our tentative hypothesis is that offchannel habitat is, in some way, crucial to the longterm survival of this species, possibly by providing a
low-predator refuge during times of drought. The use
of off-channel habitat may be an evolutionary
adaptation or it may be a more recent response to
declining instream habitat quality. Topeka shiner
populations may have declined more precipitously in
Kansas and Missouri because individuals that could
not survive the combination of water quality,
hydrologic and exotic species changes in the main
channels had nowhere else to tum.
It is too soon to draw hard conclusions, but at this
juncture it seems prudent to make the maintenance of
off-channel habitat in southwestern Minnesota a high
priority. To do so will require practices that minimize
channelization and keep the natural stream meander,
provide adequate riparian buffer, maintain reasonably
natural hydrologic regimes, and minimize nutrient
runoff. Development of impoundments and especially
the stocking of largemouth bass, neither of which is a
problem at present, also should be discouraged.
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